SUMMARY Peripheral blood immunological features were assessed in 21 patients with clinical and angiographic evidence of retinal vasculitis (RV). Abnormalities of humoral and cellular immunity were frequent in this group of patients. Lymphopenia was the most common immunological abnormality, being present in 76% of patients at presentation (p<0-05). Peripheral blood T and B cells were decreased with a normal helper (OKT4) to suppressor (OKT8) T cell ratio in 11 patients tested (five with Behcet's syndrome and six with idiopathic RV). Significantly increased concentrations of serum immune complexes were present in 55% of patients (p<0-05). Results of the present study indicate the frequent association of peripheral blood immunological abnormalities in patients with active RV and indicate the possible role of immunological mechanisms in its pathogenesis.
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The retina is involved in several systemic autoimmune diseases in which the basic pathology is a vasculitis. Retinal vasculitis (RV) is the basic histopathological lesion of Behqet's syndrome' and also occurs in polyarteritis nodosa,2 giant cell arteritis,34 and less frequently in SLE. [5] [6] [7] [8] The clinical similarity between RV in this group of diseases and the experimental animal model of RV produced in rabbits9' suggests that immune complexes may be involved in the pathogenesis. I 12 There has been limited opportunity for the study of immune mechanisms in retinal vasculitis owing to the rarity of the condition and difficulties associated with studying a large group of patients with untreated disease. We present here the results of a study of 21 patients with RV investigated at the onset of their disease before beginning treatment. The results highlight the frequency of immunological abnormalities in untreated patients with RV. Immunology, St Vincent's Hospital, were investigated. All patients were seen independently by at least two ophthalmologists and had fluorescein angiograms that were independently reported to be consistent with the diagnosis of RV.
IMMUNOLOGICAL INVESTIGATIONS
Using standard radial immunodiffusion techniques we determined levels of the following serum proteins: IgG, IgM, IgA, C3, and C4. IgE levels were measured by radioimmunoassay (Pharmacia). Functional assessment of the classical and alternative pathways of complement were done by measuring the reciprocal of the titre of serum lysing 50% of sensitised sheep red blood cells (CH50)'3 and sensitised rabbit erythrocytes (PH50)'4 respectively. Complement assays were performed by the laboratories of Dr J Zeigler and Dr J Charlesworth at Prince of Wales and Prince Henry Hospitals, Sydney.
Serum autoantibodies (antinuclear (ANA), gastric parietal cell (GPC), smooth muscle (SM), and reticulin) were determined by an indirect immunofluorescence technique with a composite block of rat liver and stomach and mouse kidney and stomach as the substrate. DNA binding was determined by the anti-DNA assay kit (Amersham Behqet's syndrome, and 77% (SD 12%) for controls.
Immunological abnormalities in patients with untreated retinal vasculitis
The T cell ratios of OKT4 to OKT8 cells were 2-0 and 1-8 respectively, which were similar to the value for the control group (1 9).
Discussion
Although a large variety of systemic diseases have been described in patients with retinal vasculitis, recent information suggests that only a small proportion of these diseases occur with a significant frequency in association with RV. In agreement with the findings of Dumonde et al.'2 and Andrews et al."
Behqet's syndrome was the most frequent disease seen in patients with RV, together with SLE and sarcoidosis. These diseases are idiopathic, with prominent immune abnormalities and a presumed immunological basis. The results of the present study support the concept that RV is an immunologically mediated disease. Immunoglobulin abnormalities in RV were first reported by Koliopoulos et al."' and their observation of a raised serum IgM level in this disease was subsequently confirmed by Chilman22 and is similar to the findings of the present study. In contrast to previous studies, this study showed a significantly increased frequency of raised serum IgE levels and decreased IgG levels in patients with RV. These changes have not previously been reported in patients with RV. Raised IgE levels could be attributed to associated allergic diseases in two patients; the remaining four patients had no obvious cause for a raised IgE level and it was not associated with a peripheral blood eosinophilia. This concept is supported by the observation that lymphopenia was the most common immunological abnormality at presentation, being detected in 16 patients. In the subsets of patients tested both T and B lymphocytes were decreased, and there was no change in the ratio of helper to suppressor T cells. Although lymphopenia is a common manifestation of certain other vasculitic syndromes, such as SLE,24 it has not previously been reported in patients with RV.
Lymphopenia was observed in 55% (6/11) of patients with circulating immune complexes and the same proportion of patients with autoantibodies, while all patients with raised serum IgE levels were lymphopenic. Changes in T cell subsets may help to explain these observations, which may be secondary to a decrease in specific immunoregulatory T cells. Several mechanisms may be envisaged to explain this observation, including the presence of lymphocytotoxic antibodies, and this possibility is being examined.
The recent realisation of the association of RV with the HLA DR4 antigen27 indicates an immunogenetic predisposition to this disease, while the results of the present study in a small group of untreated patients with RV confirm the frequency of peripheral blood immunological abnormalities, especially immune complexes and lymphopenia, in this previously enigmatic disease and indicate the possible role of autoimmune mechanisms in the pathogenesis of retinal vasculitis. 
